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A NEW _STAGE IN THE DEVELOPMENT
OF MICROBRIOLOGY AND IMMUNOLOGY

Prof N. I. Leonov

/& aigest/

Although some viruses {those causing epidemic pneumonia of horned cattle,
sgalactia of goats, and psittacosis) could not only be seen under an ordinary
wicroscope, but couid be growm in the usual nutritive media for microbes, con- s
+emporary microbiology rigidly df.etinguished between viruses and microbes. '
Only & comparatively small numher of investigators, smong them the prominent
‘microbiologist, Academician N. F. Gamaleya, assumed that viruses do not com-
prize a spscial clasgs of orgsnisms, but may be bacteria which have become mi-

croscopically invisible.

This tentative conclusion was reached recently by Prof V. A. Krestovnikova o
and her collaborators, Fal'kovich, Zhrubina, et. al., concerning the viruses of
+yphus, scerlet fever, influenzs, and the bacteriophage. At the same time, many
akcv, Zhukov-Verezhnikov, Kelina, Utenkov, No-

Soviet investigators, Sukmev, Tim
vogrudsgkiy, and others, succeeded in proving definitely that meny pathogenic bac-

teria, in addition to the ueusl, microscopically vigible form, also exist in an
invigible form corresponding to viruses. ’

for G. M. Bosh'yan's work on the interconver-

gicn of viruses and microbes carried out by him and his colleborators at the All-

Unton Institute of Experimental Veterinary Medicine, where he is director of the

Department of Biochemistry. The resulte of this work have been sufimarized—+n—-

Posh'yan's book Op the Nature of Viruses and Microbesy which was published in

1949, Now that Bosh'yan's experimental data ‘and theoretical deductions have

been published, the microbes which are Known to accompany meny virus diseasig

must be regarded in 3 new light. The ordinary intestinsel microbe Proteus al-

wia.ys. accompanieg typhus; paratyphoid vacteria, spirochetes, and pasteure]_laé are

always present in swine plague; staphylococci in smallpox; streptococci in \

A11 thie forms the background
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scarlet fever; etc. There is hardly a disease caused by & virus in which such ac-
companying microbes have not been found. Phenomena which other investigators re-
garded as accidental have been systematically unified and explained by Bosh'yan
on the basis of his own work demonstrating the transformation into microbes of

the following viruses: equine infectious anemia, swine plague, bird plague (New-
castle disease), foot and mouth disease, typhus, smallpox of sheep, and equine
encephelomyelitis. All the viruses mentioned above and a number of others have
alse been transformed into protein crystals, showing that they are capable of un-
dergoing this type of transformation which hitherto was only known to occur in

the case of viruges producing diseases of plants. The protein crystals obtained
from viruses of humen and animel diseases could be trensmuted into viruses and mi-
crobes, and several scores of pathogenic and nonpathogenic microbes vere shown

%0 be capable of transmutation into viruses. -

In connection with this work, it was established that microorganisms exhibit
a much higher resistance to poverful chemical and physical influences than that
vhich was ascribed to them hithert Thus, Bosh'yan was able to isolate living
cultures from putritive media which .ad been boiled and autoclaved repeatedly.
Paving this high resistance, microorganisms do not perish either in the host or-
ganizm or outside of it as easily as bad been assumed. Notwithstanding the prev-
alent view that & sterile vaccine contains only dead microorganismws, cultures of.
living microbes could be successfully grown from meny formalinized vaccines &nd
alsc some so-celled chemical vaccines (polyvaccine NIISI ~-- Scientific Research
ard Bxperimenial Medical Institute of the Red Army). This phese of Bosh'yan's
work checks with the results obtained by Leonov, Terent'ev, Strogov, and Miroz'-
van in other laboratories of the All-Union Institute of Experimental Veterinary
Medicine (¢f Sovetskaya Zootekhnika, No 6, 1949, and Veterinariya, No 10, 1949).
Numerous investigations of immune antitetanus . serum which had been treated
with phenol revealed that & culture of tetenus microbes could be invariably iso-
1ated from Zt. The iritial live microbe culture could also be isolated from im-
mune sntianthrax serum and the active swine plague virus from the immune serum
nsed against that disease. The identification of the microbes and viruses in’
question wes quite certain. Microbe cultures were also »Obtained from many other
tera used for medical and veterinary purposes. The conclusion is that immune
sera of animal origin do not contain substences which kill microorganisms, but
the microorganisms themselves in their invieible emd nonpathogenic development
stage. Simllarly, microbe cultures were grown from toxins, antitoxins, and a
number of tacteriophage varieties.

Thus, the living nature of all biological preparations, without exception,
used in medical and veterinary practice for prophylactic vaccinations, therapy,
and diagnosis was established. The experimental data in question form &n ade-~
quate basis for rejecting the outlived concept of sterile immunity.

1t was assumed hitherto that after recover from an infectious disease or
vaccination the microbes introduced into & humsn or animal organism ultimately
perish, It has been ghown by Bosh'yan that the causative factor of disease is
retained in the organism for & long time in its unusual, filterable form, and
that it is precisely this presence of the microbes in their filterabie form
which confers immunity sgainnt repeated infection. In the light of Bosh'yan's
data, immunity to pact-rial and virus infections ie no more gterile than immu-
nity to malaria, haemosporidia, helmintha, and other perasites of animal origin.

Assuming the virus origin of malignant growths, Bosh'yan applied his inves-
tigative methods to the study of filtrated blood serum and tumor serum of humen
patients suffering from ‘cencer of varying locallzation. In these studies en lden-
tical microbe culture was isolated in all cases. Thie microbe culture msy be re-
garded as the visible phase of development of the cancer virus. If these re-
sulte are confirmed, the present views on the cencer problem and cancer therapy
rust he reviged.
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From the general biclogical standpoint, Bosh'yau's work has an important
bearing on the formation of new species of bacteria. Furthermore, this work
proves that microbe cells are formed from the smallest constituent psrts of
these cells rather thah other cells, as postuleted by Virchow's cell theory.
This ties up with the results obtained by the Soviet biologist 0. B. Lepeshin-

ekaya.

[This peper is illustrated with a series of five photomicrographe purport-
ing to show, in a magnification factor of 1,100, successive stages of the
transformation of a virus into microbe cells. The captions under the pictures

representing these stages read as follows: "Stage 1. Fkrimary Granularity from

Structureless Dendrite,” Stage 2. Accumulation of Grenular Matter," "Stege 3.
Formation of Large Structures from Granular Matter," "Stage 4. PFormation of U...
Threads,” "Stage 5. . Further Differentiation of ation of Separat

da" ese illustrations ere omitted |
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